Mali gnant neoplasms of the nose and paranasal sinuses are not common among the general population. We present a retrospect ive study (~l 2 91 cases ofm alignant tumo rs of the nose and paranasal sinuses that were diagnosed in a north ern Romanian population ove r a period of35 years. We rel'iew the etiology, diagno sis, pro gnosis, and treatment o] these tum ors. Fro m the Departm en t o f Oto laryngo logy-Hea d a nd Neck Surger y. Rambarn Med ical Center and Tec hnion Fac ulty of Medi cin e. Ha ifa. Israel (Dr. Go ldenbe rg. Dr. Go lz. Dr. Ne tzer, and Dr. Joach ims); the Dep artm ent of Otolaryngo logy. B' nai Zion Medica l Center and Techni on Fac ulty of Medicin e, Hai fa (Dr. Frad is); and the Departm en t of Otor hinolaryngo logy . L' Uni versite dc Med icine et de Ph arma cia, Iasi. Rom ania (Dr. Mfutu ).
Introduction
Malignant tum ors of the sinonasal tract con stitute less than I% of all mali gnan cies in the bod y and about 3% of all head and neck can cer s. I." Th e incidenc e among males is twice that of females. The se tumors usually arise bet ween the fifth and seve nth decades of life. In this article. we describ e a retrospective study of 29 1 cases of malign ant tum or s of the nose and paran asal sinuses that we re diagnosed in a northern Rom an ian popul ation during a 35-year period .
Materials and methods
We retrospect ively reviewed the file s of patient s who had been diagn osed with a prim ary mali gn ant tum or of the nose or paran asal sinuses between 1960 and 1995 . Our study was co nducted in the Departm ent of Otolaryn gol-ogy at the Iasi Med ical Cent er in Romani a. We compil ed data on dem ogra phi cs (age, sex), tumor characteristics (site, histologic typ e, and sta ge ), and 5-year surv iva l for each patient.
Results
We identified 291 cases of ca rcinoma of the nose and parana sal sinuses . Pati ent s ranged in age from 4 to 88 years (mean: 65 ), and58 % were male. Th e average age at di agno sis was 50 years.
Histologic typing. Histologic analys is re vealed that 223 of the 291 cases (76 .6%) were epithelial tumors and 68 (23 .4%) were nonepithelial tumors (table I ) .
O f the 223 epithe lial tum or s, 218 (74 .9% of the total of 291 cases) were ep idermoid ca rc inomas and five (1.7% of the total ) were mali gnant melanomas.
Of the 218 epide rmoid carcinomas, 146 (66. 9%) wer e squamous ce ll carcinom as (which acc ounted for 50 .2% of the total of 291 cases), 43 (19.7 %) wer e undifferenti ated carcin omas (14.8 % of th e tot al ), 17 (7 .8%) wer e ade nocystic carcino mas (5.8% of the total), and 12 (5.5%) we re adenocarcinom as (4 . 1% of the total).
Am ong the 68 nonepithelial tumors, 51 (17 .5% of the tot al) wer e lyrnphoreticular tum ors and 17 (5.8% of the tot al) we re sarcomas.
Of the 51 Iymph oreti cular tumors, 43 (84.3%) we re non-Hodgkin ' s lymphomas (14 .8% of the tot al) and eight (15 .7%) were plasm acytomas (2.7% of the tot al). Of the 17 sa rco mas, 14 (82.4%) were fibr osarc om as (4 .8% of the tot al ), two (11.8 %) were angiosarcomas (0.7% of the tot al), and one (5.9%) was a hemangiopericytom a (0. 3% of the tot al). We noted that 13 of the 17 sarcomas (76.5%) had been diagnosed between 1988 and 1995.
Of the 146 squa mous ce ll carcinomas, 106 (72 .6%) arose in the maxill ary antrum, 19 ( 13.0%) occurred in the Diagnosis. Th e diagn osis of sinonasa l tum ors is based o n the history and physical examinatio n. Subsequent studies are used to establis h their ex tent and histology. Clinical presen tations are qu ite diverse, varying acco rding to their location and ex tension to adjacent structures . Th e mos t common presenting symptoms are faci al or dent al pain, nasal obstructio n, and epis taxis. Bet ween 9 and 12% of patients diagnosed with si nonasal malign ancies are asy mpromatic. F Becau se si nus malign ancies ca n initi all y mimi c beni gn sinus disease, the diagn osis is usuall y made only after the tum or has reached an adva nce d stage. In ge nera l, approximate ly 75 % of all paranasal si nus tum ors are stag ed at T3 or T4 at the tim e of di agn osis. As a sinonasal tumor infiltrates surrounding structures, it gives rise to additional symptoms, such as diplopi a or ethmo id si nus, six eac h (4. 1%) occurred in the fro ntal sinus and in the nose, and none arose in the sphenoid sin us (tab le 2). The remaining nine pat ien ts (6.2 %) had ex tens ive tum or spread, which made it im possible to determine the site of origin.
Five-year survival. Th e overall 5-year surv iva l was poor (table 3) . Am ong the patient s with epithelial tum or s, only 89 of the 2 18 patien ts (40.8%) with a carcin oma we re still alive after 5 years; none of the five pati ent s with a malignant melanom a survived to that point. Am ong the pati ent s with nonepithelial tum or s, 18 of the 51 with a Iymphoret icul ar tumor (35.3%) and thre e of the 17 patient s with a sarco ma ( 17.6%) survived 5 years.
Staging at diagnosis. We noted th at 177 of th e 2 18 carc ino mas (8 1.2%) were stage d as T4 at the time of diagnosis. Additiona lly, of the 43 cases of sino nasa l non-H odgkin ' s lymp hom a, II (25.6 %) we re class ified as stage IV-F (An n Arbor stag ing sys tem) at diagnosis, 2 1 (48 .8%) were diagnosed at stage III-B , eig ht ( 18.6%) were diagnose d at stag e II, and thr ee cases (7.0%) we re diagnosed at stage I. Fin all y, all of those patient s with a sarco ma or melan oma had very adva nce d and very aggressive disease at diagnosis.
Discussion
Etiology . A great deal has been docum ent ed concerning the etiology of sinonasa l ca rcinom a. Nicke l-and chromerefining processes hav e been implicated in the de velopment of squamo us cell and anaplastic ca rcinomas of the paranasal sinuses.':' In fact , Ped ersen et al reported that the incid enc e of sino nas al carcino ma in Norwa y was 250 tim es higher among nickel wo rkers than it was am ong the ge nera l population ; they also reported that these malignan cies had a latency per iod of 20 years or longer.'
Likewi se, studies have show n a significa ntly higher inc idence of ade nocarcinoma of the ethmoid sin us amo ng furni ture and woo d wo rkers and others who are chronica lly ex posed to woo d dust. 3 .5.6 Shoe workers, especially those who are involved in the tanni ng process, have been show n to have a high er inc ide nce of epithe lia l sinonasa l mal ign anc ies.' Oth er indu str ial age nts that are associated with sinonasa l malign ancies incl ude thorium dioxide ([Thorotrast] a radiopaq ue dye used as a co ntras t med ium with in the antru m"), iso pro pyl oi ls, lacqu er paint , solder and weld ing materi als, and radium watch-di al paint. Tobac co and alco hol , which are maj or risk fact ors for malignant tumors arising in other areas of the upper aero - loss of vision as the mass co mpresses or invades the orbit or directly affects the opt ic or oc ulomotor nerves. Facial numbness is a sign of tumor invasion of the trigem inal ner ve. In volvem ent of the cranial nerves is a manifestation of adva nced d isease and heralds a poo r prog nos is. !":" A palpable neck mass signifies met astatic adenopathy in the j ug ular chain and is anot her sign of adva nced disease.
Th e physical exa mination should includ e a fibe roptic endoscopic eva luatio n. Special atte ntio n should be paid to cra nial nerve function because mali gnan t parana sal tu- the sinonasal tract. Because magnetic resonance imaging (MRI) differentiates soft tissue composition, it is useful in distinguishing between tumors and fluid or mucosal collections. MRI can also detect perineural spread.
PRICED
Staging. In 1933, Ohngren devised an early staging syste m for maxillary sinus ca ncer.':' He drew an oblique line throug h the cavity of the maxillary antrum that exte nded from the medial can thus of the eye to the angle of the mandible when the sinus was viewed in its lateral aspect. Ohngren found that tumors that were located above the line had a worse prognos is than those below it. Maxi llary sinus cancer is included in the American Joint Committee on Cancer's (A lCC) TNM staging system.The AlCC classification, which is based on Ohngren' s original description, emphasizes the size and extension of tumors. The AlCC recommends that a tissue diagnosis be made priorto resection. Th is can be achieved by obta ining an intranasa l biopsy specimen via endoscopic sinus surgery or by a transoral or transcutaneous procedure such as a Caldwell-Luc operation or an external ethmoidectomy .
Treatment. Most stage T I and T2 maxillary sinus carcinomas are treated by surgery alone, provided that adeq uate resection margins can be obtained. Stage T3 and T4 lesions are treated with a combination of surgery and radiation therapy. Five-year surviva l rates have been repor ted to be 58% with combined therapy, 20% with surge ry alone, and 16% with radiotherapy alone."
The issue as to whether radiation is more effect ive before or after surgery remains controversial, but it appears that the effectiveness of preoperat ive radiatio n is simi lar to that of postoperative radiation. I ) Chemo thera py is generally reserved as a palliative measure.
The number of sinonasal tumors in our study was seemingly larger than what would be expected, as the annual incidence in our popu lation was 1.66 cases per 100,000 persons. In the United States and in northern Israel, the annual incidence is less than 1.0 case per 100,000.
We found a very high rate of sinonasal lymphomas (14.8 %), most of which where diagno sed at stage III or IV. While the rate of squamous cell carc inomas in our study was relatively low (50.2%), we believe that many of the undifferentiated carcinomas might have actually been poorly differentiated squamo us cell cancers.
We found a relatively large number of sinonasal sarcomas in our series (5.8%), 76.5% of which had been diagnosed after 1988. We believe that these tumors might have been caused by the exposure of this popu lation to the effect s of the nuclear accident at Chernob yl in April 1986. Chernobyl is less than 500 km from the city of Iasi.
The population reviewed in this series resides in rural northeast Romania on the border of Moldova . The largest industries in this area are mining, lumber expo rting, and metallurgy. Laborers do not work in a protected or controlled environment, especially with regard to their expo- mol'S are associated with a higher incidence of cranial neuropathies (34%) than is inflammatory or benign sinus disease (4 to 8%).11
Radiologic imaging is essential during the initial examination. Plain film can demonstrate an opacification. mass effect. and bone destruction. but it ca n miss 6% of malignancies.I Therefore, when a malignant neoplasm is suspected because of a history of exposure to known carcinogens or the prese nce of severe persisten t pain, cra nial neuropathies, or exop hthalmus, the patien t should be initially evaluated by comp uted tomography (CT). Baseline sinus radiog raphs are unnecessary in this setting.!:' CT is superior in evaluating the bony confines of Table 3 . Number (%) of patients who achieved 5-year survival sure to c ar cino gen s . For mo st o f these re sidents. screening , ro u tine chec ku ps by e mployer-prov ided ph ys ici an s. an d ad equat e pr im ar y car e fa c ilitie s d o not exist. Bec au se ph ys ic ia ns have littl e access to mod ern imag ing techniques, si no nasal tumors a re usu all y not di agn o sed until th ey ha ve rea ch ed a n ad van ced stage. w he n th ere is v irtua lly no cha nce for tre atment s uccess .
